The study objective is to determine the structure of coordination abilities development in 5 th -7 th grade girls. materials and methods. The participants in the study were 5 th grade girls (n = 20), 6 th grade girls (n = 23), 7 th grade girls (n = 19). The study used the following methods: analysis and collation of scientific and methodological literature, general scientific methods of theoretical level, such as analogy, analysis, synthesis, abstraction, induction, as well as general scientific methods of empirical level: observation, testing, experiment. To evaluate motor preparedness, the study recorded the results of motor tests, body height and weight. The IBM SPSS 20 statistical analysis software was used to process the study materials. A factor analysis was performed, for which the study used principal component analysis with the rotation method: Variamax with Kaiser Normalization. results. The analysis of similarities shows that the most informative tests in the structure of motor preparedness of the 5 th grade girls are the following: test 11 "Evaluation of the ability for vestibular (statokinetic) stability. Running with turns" (.884), test 9 "Static equilibrium evaluation by E. Ya. Bondarevsky's method" (.826), test 6 "Evaluation of the sense of movement speed in sprinting" (.824); of the 6 th grade girls -test 11 "Evaluation of the ability for vestibular (statokinetic) stability. Running with turns" (0.884), test 9 "Static equilibrium evaluation by E. Ya. Bondarevsky's method" (.826), test 6 "Evaluation of the sense of movement speed in sprinting" (.824); of the 7 th grade girls -test 8 "Evaluation of the ability to differentiate movement speed (reproduction accuracy of running speed at 90% intensity of maximum)" (.902), test 11 "Evaluation of the ability for vestibular (statokinetic) stability. Running with turns" (.900), test 1 "30 m running (s)" (.869). conclusions. In the structure of coordination abilities of the 5 th -7 th grade girls, the most informative components are the sense and differentiation of running speed, vestibular stability in exercises that require static and dynamic equilibrium. To carry out pedagogical control of coordination preparedness of 5 th -7 th grade girls, the study recommends using the following tests: test 11 "Evaluation of the ability for vestibular (statokinetic) stability. Running with turns", test 9 "Static equilibrium evaluation by E. Ya. Bondarevsky's method", test 6 "Evaluation of the sense of movement speed in sprinting".
Introduction
The main tasks being addressed in physical education of schoolchildren are to optimize children's physical development (Balsevich, 2000; Ilyin, 2003) , to improve their motor abilities, to promote and protect their health (Vlasenko, & Nosko, 2000; Emeljanovas, Mieziene, & Putriute, 2015) .
Numerous studies conducted in this field led to the following conclusions:
• on the need for comprehensive motor abilities development in children (Liakh, 2000; Nosko, 2001 ; Krutsevych, & Bezverkhnia, 2010 • on the importance of movement coordination development in physical education of schoolchildren (Nosko, Kryvenko, & Manievych, 2001; Lopatiev, Ivashchenko, Khudolii, Pjanylo, Chernenko, & Yermakova, 2017 ); • on the relationship between anthropometric, motor and cognitive abilities in children (Drid, Vujkov, Jaksic, Trivic, Marinkovic, & Bala, 2013; Iadreev, Cherkashin, Vujkov, & Drid, 2015; Novak, Podnar, Emeljanovas, & Marttinen, 2015) ; • on the effect of physical loads on motor skills plasticity in schoolchildren (Hadžić, Bjelica, Vujović, & Popović, 2015; . Previously published works focused on clarifying the concept of coordination abilities (Liakh, V. I., 2000; Ilyin, 2003; Nosko, 2001) , as well as on determining their structure (Ivashchenko, Khudolii, & Miroshnichenko, 2016; Ivashchenko, Khudolii, Iermakov, Lochbaum, Cieslicka, Zukow, Nosko, & Yermakova, 2016; Khudolii, Iermakov, & Prusik, 2015) .
Coordination abilities are of key importance in children's and adolescents' motor preparedness (Nosko, & Sumak, 2000; Serhiienko, Chekmarova, & Khadzhynov, 2012; Khudolii, 2008) . Research has found that it is effective to use multidimensional methods of mathematical statistics when studying the structure of motor preparedness of schoolchildren Vlasov, Demichkovskyi, Ivashchenko, Lopatiev, Pityn, Pianylo, & Khudolii, 2016; Lopatiev et al., 2017) . In available literature, however, there are not enough data on the peculiarities of coordination abilities development in middle school students.
Therefore, it is relevant to study the peculiarities of coordination abilities development in middle school girls.
The study objective is to determine the structure of coordination abilities development in 5th-7th grade girls.
Materials and methods
Study participants. The participants in the study were 5th (n = 20), 6th (n = 23), 7th (n = 19) grade girls.
Study organization. The study used the following methods: analysis and collation of scientific and methodological literature, general scientific methods of theoretical level, such as analogy, analysis, synthesis, abstraction, induction, as well as general scientific methods of empirical level: observation, testing, experiment.
Testing procedure. The testing program included well-known tests (Liakh, 2000; Serhiienko, 2001; Testing procedure. At the "On Your Mark" command, the test participant takes up a crouch start position at the starting line. At the "Get Set" command, the participant rises, on "Go" she begins to run to the finish line.
Result. Testing procedure. The test participant toes the line, swings her arms backward, then abruptly swings them forward and jumps off from both legs as far forward as possible.
Result. The longest distance jumped in centimeters, the best of two attempts.
Comments The test should be carried out in accordance with the rules for the standing long jump. Jump-off and landing points should be at the same level.
test 3 "six standing accuracy ball handlings to a partner from a 7 m distance using one of the techniques learned". test 4 "Pull-ups (number of times)": Equipment required. Horizontal bar having a diameter of 2-3 cm.
Testing procedure. The test participant grabs the bar with an overhand grip, arms straight and shoulderwidth apart, her feet not touching the floor. At the "Go" command, she bends her arms, chin above the bar. Then the participant fully extends her arms, lowering to hang.
Result. Number of flawless pull-ups.
test 5 "sit-ups in 30 seconds": Equipment required. Stopwatch, gym mats.
Testing procedure. The test participant lies down on her back on a gym mat with her knees bent at a 90-degree angle, with her feet flat on the floor. The distance between the feet is 30 cm, fingers crossed behind the head. The partner holds her feet. After the "Go" command, the participant sits up, touching elbows to knees, and returns to the starting position. The participant repeats the exercise for 30 seconds at a maximum frequency.
Result. Number of sit-ups from a lying to a sitting position in 30 seconds. ISSN 1993-7989 (print) . ISSN 1993-7997 (online Testing procedure. At first, the pupil runs 60 m at a speed that is convenient for her. The pupil is informed about the measured time. Then, during the two following attempts, the pupil is asked to reproduce the time of the first race as accurately as possible.
Result. Time measured with an accuracy of 0.1 seconds, sprinting 60 m in three races. Comments 1. After the second attempt, the pupil is not informed about the measured time. 2. The result is evaluated by taking the average deviation of the second and third attempts from the result of the first one.
test 7 "Evaluation of the ability to differentiate movement speed (reproduction accuracy of running speed at 80% intensity of maximum)": Equipment required. 50-meter-long running track; stopwatch, flag, calculator.
Testing procedure. The pupil is asked to run 30 m for a maximum result using a flying start. At the second attempt, the pupil runs 30 m at 80% intensity of maximum.
Result. Determining the reproduction precision of the target time with an accuracy of 0.01 seconds. Comments 1. Two best tries are given. The best result is recorded. 2. The pupil is not informed about the results of the first best try. Evaluation. The test evaluates the reproduction accuracy of running speed at 80% intensity of maximum.
test 8 "Evaluation of the ability to differentiate movement speed (reproduction accuracy of running speed at 90% intensity of maximum)": Equipment required. 50-meter-long running track; stopwatch, flag, calculator.
Testing procedure. The pupil is asked to run 30 m for a maximum result using a flying start. At the second attempt, the pupil runs 30 m at 90% intensity of maximum.
Result. Determining the reproduction precision of the target time with an accuracy of 0.01 seconds. Comments 1. Two best tries are given. The best result is recorded. 2. The pupil is not informed about the results of the first best try. Evaluation. The test evaluates the reproduction accuracy of running speed at 90% intensity of maximum.
test 9 "static equilibrium evaluation by E. ya. Bondarevsky's method":
Equipment required. Stopwatch.
Testing procedure. The test participant stands steadily on one leg. The other leg is bent, its foot touching the knee joint of the support leg, hands on hips, head straight. The participant should hold the position for as long as possible. Time measuring with the stopwatch begins after the participant has taken up a steady body position, and ends at the moment when she loses equilibrium (lowering her leg and arms).
Result. Determining the time of holding a static position.
Comments 1 After three attempts, the best result is recorded. The test should be performed in sports shoes and on a hard surface.
test 10 "Evaluation of dynamic equilibrium by the BEss method":
The test is recommended for use with middle school-aged children (Serhiienko, 2001) .
Equipment required. Eleven circles should be drawn with chalk on the gym floor. The diameter of each circle is 22 cm, The distance from circle X to circle 1 is 46 cm. The distance between the other circles is 84 cm.
Testing procedure. The test participant jumps across all the circles: from circle X to circle 10. In circle X, she returns to the starting position, which is standing on the right toes. Upon command, the pupil jumps into the first circle, landing on her left toes, and holds this position for 5 seconds. She lands on her right toes as she jumps into the second circle and holds this position for 5 seconds, and so to circle 10.
Result. Covering the distance in 50 seconds. Comments. 1. Errors:
• touching the floor with the heel;
• stepping over the circle line;
• touching the floor with the hand or other foot;
• unstable position -hopping or twisting on the support leg while holding the position in the circle. 2. Preliminary attempts are allowed before performing the test. 3. The pupil is given two best tries. The best result is recorded. Testing procedure. From a standing start, the pupil runs 25 m at a maximum speed. Then she runs the distance of 25 m with five turns.
Result. Determining the difference between the ordinary running time and running with turns time. Recording the number of exits from the lane while running.
Comments. 1. The pupil makes one attempt of ordinary running and one attempt of running with turns. 2. Turns can be performed in any direction. 3. Series of turns are not allowed.
Evaluation. The result is considered excellent if the time has increased by no more than 3 seconds and there has not been a single exit from the running lane.
test 12 "rhythmic hand tapping": Equipment required. Table; two chairs; stopwatch.
Testing procedure. The pupil sits down on the chair, her palms on the table. A testologist sits in a similar position next to her. He/she explains and shows the participant how to move her hands in a certain rhythm. The participant is asked to repeat the following movements: to lightly tap on the table twice with her left palm. After performing the cross-movement of the hands, the participant should tap on the table twice with her right palm in a similar rhythm. After this, the right hand touches the forehead and returns to the starting position. The task of the participant is to master the given cycle of movements and to rhythmically perform as many cycles as possible in 20 seconds.
Result. Number of full cycles of movements performed in 20 seconds.
Comments To properly master the cycle of rhythmic movements, the pupil is given 10 seconds. Testing procedure. At the "On Your Mark" command, the participant takes up a standing start position behind the starting line. At the "Go" command, she runs 9 meters to the opposite line, takes one of the two wooden blocks lying in the circle, runs back and puts it into the starting circle. Then she runs for the second block, takes it, runs back and puts it into the starting circle.
Result. Time from the start to the moment when the test participant puts the second block into the starting circle. The participant's result is determined by the best of two attempts.
Comments 1. The block should be put into the semi-circle, if it is thrown, the attempt is not scored. 2. The running track should be smooth and non-slip.
test 15 "tossing a ring over a peg":
Equipment required. Sports ground or a gym with floor markings. Measuring tape. 10-cm-high peg. Rubber ring with a diameter of 20 cm.
Testing procedure. The test participant tosses the ring over the peg from the distance as follows: from 1 m -5 attempts; from 5 m -5 attempts; from 2 m -5 attempts; from 4 m -5 attempts; from 3 m -5 attempts. The result should be determined by the total number of hits from all the distances.
Comments
The participant makes two attempts of the full test, starting in a straddle stand, right leg in front on the starting line. Her trunk should not lean forward. A hit is scored if the ring stays on the peg when it lands. The best result is to be taken for evaluation.
no. 16 "height (cm)" no. 17 "Body weight (kg)"
The study carried out a pedagogical testing in order to determine the structure of coordination abilities of the 5th-6th grade girls.
Statistical analysis. The IBM SPSS 20 statistical analysis software was used to process the study materials. A factor analysis was performed, for ТМФВ, 2018, том 18, № 1 ISSN 1993-7989 (print) . ISSN 1993-7997 (online) . Теорія та методика фізичного виховання. Том 18, № 1 which the study used principal component analysis with the rotation method: Variamax with Kaiser Normalization.
The study protocol was approved by the Ethical Committee of H. S. Skovoroda Kharkiv National Pedagogical University. In addition, the children and their parents or legal guardians were fully informed about all the features of the study, and a signed informed-consent document was obtained from all the parents. Tables 1-3 show the results of the factor analysis. By analyzing the results of the 5th grade girls, the study identified seven factors explaining 80.708% of the dispersion (tabl. 1). The first factor has an informative value of 15.057% and characterizes the development of vestibular statokinetic stability and relative strength.
Study results
The second factor has an informative value of 13.950% and characterizes speed strength, the development of static equilibrium and differentiation of movement speed.
The third factor has an informative value of 11.850% and characterizes movement coordination in reproducing motor rhythm. The fourth factor has an informative value of 10.744% and characterizes movement coordination of different parts of the body.
The fifth factor has an informative value of 10.630% and characterizes the girls' anthropometric data.
The sixth factor has an informative value of 10.532% and characterizes the girls' strength endurance.
The seventh factor has an informative value of 7.945% and characterizes dexterity.
The analysis of similarities shows that the most informative tests in the structure of motor preparedness ТМФВ, 2018, том 18, № 1 ISSN 1993-7989 (print) . ISSN 1993-7997 (online) . Теорія та методика фізичного виховання. Том 18, № 1 of the 5th grade girls are the following: test 11 "Evaluation of the ability for vestibular (statokinetic) stability. Running with turns" (.884), test 9 "Static equilibrium evaluation by E. Ya. Bondarevsky's method" (.826), test 6 "Evaluation of the sense of movement speed in sprinting" (.824).
By analyzing the results of the 6th grade girls, the study identified six factors explaining 71.344% of the dispersion (tabl. 2).
The first factor has an informative value of 16.582% and characterizes anthropometric data and the development of dynamic equilibrium.
The second factor has an informative value of 13.975% and characterizes the development of dexterity and movement coordination.
The third factor has an informative value of 12.199% and characterizes the development of speed strength and movement coordination of different parts of the body.
The fourth factor has an informative value of 10.944% and characterizes endurance and the sense of movement speed in sprinting.
The fifth factor has an informative value of 9.470% and characterizes the development of relative strength.
The sixth factor has an informative value of 8.173% and characterizes the development of static equilibrium.
The analysis of similarities shows that the most informative tests in the structure of motor preparedness of the 6th grade girls are the following: test 11 "Evaluation of the ability for vestibular (statokinetic) stability. Running with turns" (0.884), test 9 "Static equilibrium evaluation by E. Ya. Bondarevsky's method" (.826), test 6 "Evaluation of the sense of movement speed in sprinting" (.824).
By analyzing the results of the 7th grade girls, the study identified seven factors explaining 80.339% of the dispersion (tabl. 3).
The first factor has an informative value of 15.206% and characterizes the development of dynamic equilibrium and dexterity in the girls.
The second factor has an informative value of 13.424% and characterizes the ability to differentiate movement speed.
The third factor has an informative value of 12.025% and characterizes the development of speed strength and the ability for vestibular (statokinetic) stability.
The fourth factor has an informative value of 11.477% and characterizes the development of movement coordination.
The fifth factor has an informative value of 9.825% and characterizes the development of motor rhythm.
The sixth factor has an informative value of 9.599% and characterizes the sense of movement speed in sprinting.
The seventh factor has an informative value of 8.784% and characterizes the ability for vestibular (statokinetic) stability.
The analysis of similarities shows that the most informative tests in the structure of motor preparedness of the 7th grade girls are the following: test 8 "Evaluation of the ability to differentiate movement speed (reproduction accuracy of running speed at 90% intensity of maximum)" (.902), test 11 "Evaluation of the ability for vestibular (statokinetic) stability. Running with turns" (.900), test 1 "30 m running (s)" (.869).
Thus, the structure of motor preparedness of the 5th-7th grade girls include:
sense of running speed; differentiation of running speed; vestibular stability in exercises that require static and dynamic equilibrium; speed and relative strength.
Discussion
The obtained data supplement the results of the study on the dependence of coordination abilities development on individual characteristics, sensitive periods (Serhiienko, 2001; Liakh, 2000) ; age and gender-related differences of schoolchildren (Ilyin, 2003; .
The works by Ivashchenko, Khudolii, Iermakov, Lochbaum, Cieślicka, Zukow, Nosko, and Yermakova, (2017) , Ivashchenko, Khudolii, Yermakova, Pilewska, Muszkieta, and Stankiewicz, Błazej (2015) highlight the need for pedagogical control of the level of motor preparedness of schoolchildren; Ivashchenko, Yermakova, Cieślicka, and Śukowska (2015) , argue that the level of coordination abilities development influences the effectiveness of teaching children and adolescents; points out the need for programming the development of coordination abilities.
In previous works (Khudolii, Prykhodko, & Ivashchenko, 2017; , the researchers performed a comparative analysis of coordination abilities indicators of 5th-7th graders, which showed a positive dynamics in the results of 5th-7th grade girls in the following tests: "Standing long jump (cm)" (13.4%); "Pull-ups (number of times)" (94.3%); "Sit-ups in 30 seconds" (23.6%); "Evaluation of the ability to differentiate movement speed (reproduction accuracy of running speed at 90% intensity of maximum)" (17.9%); "Static equilibrium evaluation by E. Ya. Bondarevsky's method" (41.1%); "Height (cm)" (9.9%); "Body weight (kg)" (29.1%). Middle school age is sensitive to the development of coordination abilities. There is an increase in the results of the following tests: "Pull-ups (number of times)" by 53.8%, "Sit-ups in 30 seconds" by 23.6%, "Height (cm)" by 4.1% (5th-6th grades); "Standing long jump (cm)" by 10%; "Pull-ups (number of times)" by 28.7%; "Evaluation of the ability to differentiate movement speed (reproduction accuracy of running speed at 80% intensity of maximum)" by 23.3%; "Static equilibrium evaluation by E. Ya. Bondarevsky's method" by 27.2%; "Height (cm)" by 5.5%; "Body weight (kg)" by 17.2% (6th-7th grades). It was previously found that the most informative component in the structure of coordination abilities of 5th-7th grade boys is vestibular stability. To carry out pedagogical control of motor preparedness of 5th-7th grade boys, it is advisable to use the following tests: test 2 "Standing long jump (cm), test 9 "Static equilibrium evaluation by E. Ya. Bondarevsky's method", test 10 "Evaluation of dynamic equilibrium by the BESS method" . As opposed to boys, the most informative components in the structure of coordination abilities of 5th-7th grade girls are the sense and differentiation of running speed, vestibular stability in exercises that require static and dynamic equilibrium.
The obtained data of factor analysis show that it is necessary to focus on the development of the sense and differentiation of running speed, speed strength and vestibular stability in 5th-7th grade girls.
The above mentioned data supplement the results of the study on the peculiarities of motor preparedness of boys (Ivashchenko, Muszkieta, Khudolii, & Yermakov, 2014; Ivashchenko, Cieślicka, Khudolii, & Iermakov, 2014; Ivashchenko, & Shepelenko, 2014 ) and girls of middle school age (Ivashchenko, Pashkevych, & Krinin, 2014; Ivashchenko, & Makarova, 2013) .
Conclusions
In the structure of coordination abilities of the 5th-7th grade girls, the most informative components are the sense and differentiation of running speed, vestibular stability in exercises that require static and dynamic equilibrium.
To carry out pedagogical control of coordination preparedness of 5th-7th grade girls, the study recommends using the following tests: test 11 "Evaluation of the ability for vestibular (statokinetic) stability. Running with turns", test 9 "Static equilibrium evaluation by E. Ya. Bondarevsky's method", test 6 "Evaluation of the sense of movement speed in sprinting".
The further exploration prospect is to study methodological approaches to pedagogical control in teaching physical exercises to middle school students. 
